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ABSTRACT

AI: Capturing Core Processes in the US-China Hegemonic Cycle

by

Connor Murphy, Master of Science
Utah State University, 2022

Major Professor: Dr. Colin Flint
Department: Political Science
The US and China are each in unique positions to take advantage of the AI
industry to meet individual needs and influence the rest of the world-economy through
example in the rapid research of AI application. Because AI is a core process and the
United States and China are key actors in the world-system, using a Paired Kondratieff
Cycle Model highlights the importance of understanding the direction that the AI industry
is heading for policy makers and world leaders when asking questions about the possible
changing roles of hegemony. This research found the above using world systems analysis
as a framework for looking at the world as a whole to process the complex question of
whether or not a state like China or the US is capable of holding onto a core process like
artificial intelligence.
(59 pages)
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PUBLIC ABSTRACT

AI: Capturing Core Processes in the US-China Hegemonic Cycle
Connor Murphy

World systems analysis is a historically based framework that makes looking at
the world easier with trends and patterns. Using this framework and the concepts inside
of it, the reader will be able to see the potential that artificial intelligence has in regard to
the social, political and economic changes that will come about in the United States and
China from the adoption of this technology.
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Introduction
AI, or artificial intelligence, is an emerging technology and industry that will have
consequential impacts on society around the world, no matter where you live. It will
change how we communicate, the speed of our computers, the security of our states, and
the growth of our economies. This study investigates the relationship between the
growing importance of the AI industry as a core process in the capitalist world-economy
and the competition in capturing that process by the United States and China. These
dynamics are situated within Kondratieff cycles, a way to depict economic growth, the
development of new core processes, and the restructuring of hegemonic power. Looking
at this relationship shows that the competition between states to become the hegemonic
power is more complex than state versus state relations. The interactions between states
are shaped by, and have influence on, a larger scale: the world-economy.
To show this interaction, this study compares at the state-level how artificial
intelligence impacts the overall power of a state by focusing upon its position and
trajectory in the world-economy. It will provide the framework needed for the question of
whether the United States is in a position to dominate the emerging core process (AI) in
the next Kondratieff cycle and maintain their position above China as the hegemonic
power? Both private sector and government sponsored studies and data sets are used to
address this question.
Because of the current geopolitical environment in the world, the question of who
is in charge and how they show it can be a hard one to answer, but through the
framework of world-systems analysis, it can be seen that there is more to be studied than
hard power. World-systems analysis views the world as a single society where social
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change takes place based on the application of a single world market system that takes
advantage of capitalist production of commodities and technology for the advancement of
state power. This study posits that AI is one of these technologies that will be
instrumental in determining future trends in the US and China competition for hegemony
and as such needs to be looked at using a global scale of analysis.

Methodology
The method used is a direct comparison of the growing AI industry and usage in
US and Chinese societies and economies. Key areas of analysis are the percentage of
each state’s GDP that is devoted to the development of AI, the GDP growth as a result of
AI production (which is applicable if a state has begun public production of some kind of
AI system), the number of research papers from top universities, such as Stanford, MIT,
and Harvard, as well as notable political science journals and organizations, that are
written and the number of papers that are being cited. An important distinction is that
citation of research shows advancement of knowledge and leadership in the AI sector.
Public-source information is used for most of this information.
Comparing the two states side by side provides insight into whether the US still
holds the resources necessary to control key core processes, or if China will take over that
role. Because world-systems analysis looks at both the scale of the world-economy and
the control of territory at state and sub-state scales, the analysis requires looking at the
capture of core processes within Chinese and US cities, and the necessary connections of
international trade and investment to obtain crucial commodities and other inputs. By
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taking a case study of each of these technologies and discussing the potential impact that
can be had in the economy and society in the US and China, as well in the global system,
the thesis addresses whether or not the US still holds the resources that enable the
exertion of power over and inside of the world-system.
The evaluation of the impact that artificial intelligence will have on social,
economic and political aspects of society was adapted from a methodology taught in the
Dynamics of Disruptive Technology course from the Center for Anticipatory Intelligence
at Utah State University, MADT (originally referred to as the WII model in the program
of study), the Model for Anticipating Disruptive Technology.1 After looking at the
individual impacts in each category, one can then look forward for potential disruptions
that can bring about a shift in power, economic status, etc.

Framework: World-Systems Analysis and other conceptual definitions
The world that we live is often thought of as a complex system of societies,
economies, and political units. The spread of advanced computing and information
technologies has emphasized the interconnectivity of our planet. Historically, individual
states across the globe have been able to stand alone as their own entity, or so most
people thought. The reality of our situation is, however, that a world-wide system, or
world-system, exists on a level higher than state-state interaction. Everything is

1

Crosby, Peter. Dynamics of Disruptive Technology CAI 5010 [Program of studies].
2020. https://elearn.usu.edu/canvasCustomTools/syllabus/syllabusDetails.php?courseID=678286.
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connected and impacts to some degree other places2. This is one of the fundamental ideas
in world-systems analysis.
World-systems analysis is a way of looking at the world as a whole and as a
single society. The world-system is the scale where social change takes place3. Instead of
having to deal with a couple hundred societies (one for each state), we can start looking
at change on the global scale and each state-level change can be better understood
because of our understanding of what is changing globally. The important concepts of
world-systems analysis include the capitalist world-economy, hegemony, the Kondratieff
cycle, and core and periphery processes.
World-systems analysis has existed as a field of inquiry from the 1970s. The
driving force behind the field was Immanuel Wallerstein who contributed to the field by
combining the ideas of the French Annales school of historical thought and the NeoMarxist criticism of unequal development4. The Annales school5 is an interdisciplinary
approach to history which subscribes to the idea that singular, dramatic events of history
are not what change the course of the world. Rather long-term processes and institutional
(social, economic, and political) structures are what show change in history6 because
“short-term political events must be understood in relation to long-term structural

2

Babones, Salvatore. “Article (Followed by Discussions) What Is World-Systems Analysis? Distinguishing
Theory from Perspective,” n.d.
Flint, Colin, and Peter J. Taylor. Political Geography: World-Economy, Nation-State and Locality. 7th ed.,
2018.
3
Wallerstein, Immanuel. World-Systems Analysis: An Introduction. Duke University Press, 2006.
4
Spindler, Manuela. “World-Systems Analysis.” In International Relations, 1st ed., 175–94. A Self-Study
Guide to Theory. Verlag Barbara Budrich, 2013.
5
Braudel, Fernand. “Histoire et Sciences sociales : La longue durée.” Annales 13, no. 4 (1958): 725–53.
6
Taylor, Peter J. Political Geography: World-Economy, Nation-State and Locality, 1993.
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economic, social and environmental change”7. The Neo-Marxists believe that throughout
the history of capitalism the development of new technologies and institutions creates a
persistent unequal hierarchy. This unequal structure is made up of unequal exchange
between countries as some are able to capture core processes that allow them to exploit
counties in which periphery processes make up the bulk of economic activity.
The contemporary and global social system is the capitalist world-economy. It is a
single capitalist market based on the production and exchange of goods that allows a state
to influence the price of commodities at a higher price than the base resources and goods
that are used to make the commodity. This price-setting in turn reflects on the quality and
quantity of goods produced and provided across the world-system. Most political
scientists and historians who use world-systems analysis agree that a world-economy has
existed ever since the sixteenth century with the beginning of globalization that occurred
during the exploration and colonization of the Americas8. An important note to make
about the world-economy is that production within particular locations does not have to
be based on wage labor, but all that is produced is traded on a world market for profit.
The most powerful state in the world-economy is known as the hegemon. The
concept of hegemony is based on the idea that power can be held in a number of ways by
a state, whether it be economic, militaristic, political, or cultural in nature, and that power

7

Gregory, Derek, Johnston, Ron, Pratt, Geraldine, Watts, Michael, and Whatmore, Sarah, eds. The
Dictionary of Human Geography. Hoboken: John Wiley & Sons, Incorporated, 2009. Accessed February 26,
2022. ProQuest Ebook Central.
8
Arrighi, Giovanni. “The Three Hegemonies of Historical Capitalism.” Review (Fernand Braudel Center) 13,
no. 3 (1990): 365–408.
Chase-Dunn, Christopher, and Peter Grimes. “World-Systems Analysis.” Annual Review of Sociology 21
(1995): 387–417.
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can be used to influence the outcome of events in the world-economy9. A hegemon is the
state that has the most control or power over the world-economy and can influence the
soft power (regulations, policy, and social change) and hard power (materials, resources,
military, territory) of the rest of the states across the world. The economic base of
hegemonic power is dominance in global production, trade, and finance10. Especially, the
hegemonic power is the country able to capture new core processes in the worldeconomy. Knowing which state is hegemon and which state or states are trying to
become hegemon is a key part of understanding a Kondratieff cycle, which tracks the
changes in the constant restructuring of hegemonic power and the world-economy.
Kondratieff cycles, a basic sample from Nefiodow and Nefiodow is depicted in
Figure 1, are representations of the expansion and stagnation of economic prosperity
across time. The fifty-year cycles are made up of an A-phase of global economic growth
and a B-phase of stagnation.11 Each A-phase is defined by a set of new core processes.
These core processes are the means of producing commodities and sometimes the
commodities themselves that promote economic growth and allows for a state to
influence the world-economy in a significant way. This concept and model are used as
the basis for several other parts of the thesis,

9

Andrew, Baker. “Theorising Hegemony, Us Hegemony And The Post-Second World War Order.” World
Affairs: The Journal of International Issues 17, no. 2 (Summer 2013): 176–82.
10

Flint, Colin, and Peter J. Taylor. Political Geography: World-Economy, Nation-State and Locality. 7th ed.,
2018. 53.
11
Flint, Colin, and Peter J. Taylor. Political Geography: World-Economy, Nation-State and Locality. 7th ed.,
2018. 22-24.
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Fig. 1: The Long Waves in the World Economy12
including the hegemonic transition model and an interpretation of the Kondratieff cycle.

Core and Periphery
The question of what state, if any, will oversee the shaping of the world in the
next couple of decades is a key question in global politics discussion of hegemony and
competition between the world’s most powerful states. A world-systems approach brings
focus upon the economic processes of the world-economy, and the key driver is the
emergence of a new and highly profitable economic sector. World-systems analysis refers
to this sector as core processes (industries, institutions, technologies)13. In the past, the
state that has dominated the new core processes has become the dominant state in the
world, or hegemonic power. The hegemon will typically have an advantage over the
other larger states in the world because of an agro-industrial, commercial, and financial

12

Nefiodow, Leo, and Simone Nefiodow. The Sixth Kondratieff: The New Long Wave in the Global
Economy, 2014.
13
Flint, Colin, and Peter J. Taylor. Political Geography: World-Economy, Nation-State and Locality. 7th ed.,
2018.
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edge over competitors14. This can be seen historically several times, with the Dutch
dominance on shipping in the seventeenth century, the global empire of the British in the
eighteenth and nineteenth centuries, and most recently with the global leadership of the
United States in international financial and military institutions.
Each of these states, the Dutch, British, and Americans, had the resources to
provide for their own agendas on a global scale. Part of their power was the way they
controlled resources from a less powerful state with a simpler means of production that
depended on the hegemon for “higher” technology and were exploited for those
resources.15 These states with a simpler means of production may have entered the worldsystem at the same time as the other but without the footing of being equal partners
because of the socio-political system in place at the time. This leads to a periphery which
is where many natural resources come from and is exploited by the core. This spatial
difference is only one way of using core-periphery in the world-economy as there is also
usage of the terms in relation to the processes that are used to create the economic
disparity between regions.16 A core process is one that uses higher technology and a more
complex means of production that allows for higher quality product and higher wages
due to more specialization being required for success. A periphery process is often much
simpler in comparison with low wages, simpler technology and a much easier production
process that does not require as much education or specialization as a core process.17 For
ease of use, we refer to states in which core processes are dominant as core states, with

14

Wallerstein, Immanuel. The Politics of the World-Economy, 1984.
Arrighi, Giovanni. “The Three Hegemonies of Historical Capitalism.” Review (Fernand Braudel Center)
13, no. 3 (1990): 365–408.
16
Wallerstein, Immanuel. The Capitalist World-Economy, 1979.
17
Wallerstein, Immanuel. The Politics of the World-Economy, 1984.
15
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the same language used for periphery states. Examples of core-periphery processes
include:
•

The technology to mass produce textiles and the ability to grow cotton en mass.

•

The technology to create steam engines and an efficient coal mining operation.

•

The computing technology and the shift of labor to unskilled workers in service.

Each of these three core-periphery pairings show a more advanced technique or
technology that is used to increase economic prosperity more efficiently and to provide a
higher quality commodity than their respective periphery process. The first example,
textiles and cotton, is from the late 1700s and early 1800s when there was a need for cash
crops to be grown at a faster rate and higher quantity than ever before because of the new
textile technology that provided for the surges in population growth and urbanization that
sprung up all across the world. The bigger the city, the more demand for clothing and the
higher a price could be set on the finished product. The cash crop, in this case, cotton,
was grown at such quantities it became cheaper and used free or slave labor to produce.
The central urban area held the power to control economic growth and influenced the
social and political processes where the peripheral processes were occurring.18 The policy
that was necessary to provide the necessary amount of cash crops for the core processes
to be effective in growing the economy, slavery, shaped the way that society formed and
the way that politics was handled for several hundred years following the
implementation.

18

So, Alvin Y. Social Change And Development: Modernization, Dependency, and World-System Theories,
1990.
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The same goes for the second example from the mid-1800s with the core process
being the creation and utilization of steam technology to create economic centers and by
increasing trade and speed of shipping, providing a huge increase in wealth for the
regions with that technology while controlling the policy and speed of development in the
coal mining regions. The creation of child labor laws and the forming of labor unions
shaped the start of a period of vast political change and sweeping reforms that are still
reflected in the processes, both core and periphery, of today’s world-economy.
The final example is a more complicated interaction. Computing technology can
be used by most people in the twenty-first century, but not everyone has the training to do
the more profitable careers, like IT maintenance or advanced medicine, but the service
industry keeps the wheels of our society go round by caring for the wants and needs of
the whole world. The core processes provide the more complex parts of the economy
while dictating the quality of life for the periphery in the service industry.19
These two processes and the interaction between them is what brings stability to
the world-economy in the long run because as previously discussed, the world-economy
exhibits historical patterns of expansion and stagnation.20 In the world-economy, a state
that can engage in core processes with more efficiency and profitability than other states
can be said to capture that process and can regulate standards of production for whatever
commodity is being produced. The periods of economic expansion in history are often

19

Arrighi, G. “Marxist Century, American Century: The Making and Remaking of the World Labour
Movement.” New Left Review, no. 179 (1990): 29–63.
Lichtenstein, Nelson, ed. American Capitalism: Social Thought and Political Economy in the Twentieth
Century, n.d.
20
Arrighi, Giovanni. “The Global Market.” Journal of World-Systems Research 5, no. 2 (August 26, 1999):
216–51.

11

preceded by a period of stagnation, with the most prominent example being the global
economic crash in the 1930s with the Great Depression and the boom in the post war
period of the 1950s and 1960s.21 The Great Depression era was at the end of the
dominance of the core processes that allowed for the electrification of the more
developed parts of the world and the rise of petroleum and the ability of the common
citizen to acquire a motor vehicle pulled the world-economy into a rising trend. The
United States being the leader of this economic system in the post-war period created the
image of the US being the “core region” and was able to impose its policy and social
structure on much of the world-system.22 Holding the core process was what allowed for
this rise in power because of the increase in wealth and power associated with a strong
position in the world-economy
Immanuel Wallerstein said this about the state that controls the core processes in
the world-economy:
“The strong state has been the principal mechanism by which the
bourgeois controlling these core-like production activities have been able
(a) to limit and moderate the economic demands of their national
workforces, (b) to shape the world market so as to compete effectively
with bourgeoisies located in other states, and (c) to incorporate new zones
into the world-economy, thus constantly re-creating new centers of
peripheral production activities. (20)”23

21

Chase-Dunn, Christopher, and Thomas D. Hall. Rise and Demise, 1997.
Biswas, Shampa. “Stories of Hegemony: The Political Stakes of the Rise and Decline of US Power.” The
Journal of Asian Studies 75, no. 4 (2016): 1031–39.
22
Kwon, Roy. “Hegemonies in the World-System: An Empirical Assessment of Hegemonic Sequences from
the 16th to 20th Century.” Sociological Perspectives 54, no. 4 (2011): 593–617.
23

Wallerstein, Immanuel. The Politics of the World-Economy, 1984.
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Wallerstein’s evaluation of the impact that can be held by the state in control of core
processes and the advanced means of production is reflective of the power that was held
by the United States in the post-war period because of the centering of those processes in
US controlled areas.
By using their influence over states like Japan for cheap electronics in the 1960s
and 1970s, the US was able to provide their consumers with expensive product that
fueled the economy as the state shifted towards becoming dependent on oil from the
Middle East and other goods produced by periphery processes in Latin America. This
meets criteria (a). Criteria (b) is met when considering the manufacturing power that the
United States held and the import/export industry of that period. American industry and
the domination of the core processes allowed for the creation of international institutions
that regulated oil prices (OPEC) and provided funding for small-scale agricultural relief
(the World Bank) in what were once known as “third-world” countries in a negative
connotation, but are actually states with a higher concentration of periphery processes.24
Criteria (c) is what really brings a lot of power to the control of core processes. Being
able to “create” new markets and introduce a need for peripheral production activities to a
region with the offer of support and some economic prosperity gives the state in control
of most core process a lot of important influence in the way that the world runs.25
A problem arises within the world-economy when a liberal world order, which is
one way of describing what was created by the American hegemony and control of core

24

Lacher, Hannes, and Julian Germann. “Before Hegemony: Britain, Free Trade, and Nineteenth-Century
World Order Revisited.” International Studies Review 14, no. 1 (2012): 99–124.
25
Skrritt, Leon. “Reconceptualizing Hegemony in a Global American Century.” Journal of Global Faultlines
6, no. 2 (December 2019): 150–65.
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processes in the post-war era, has a period of less competitiveness in the regions where
peripheral processes occur. This situation brings wealth to those regions and less
dependency on the hegemon, or the event of economic instability in the world-economy.
In the case of either event, competition from other states with a significant portion of
control over core processes ensues and a shift in policy, wealth, power, and influence
over the peripheral processes occurs26. This allows for the opportunity to restructure
policy and economic systems that are in place for the general advancement of the worldsystem and the power shift necessary to influence the world-economy in new ways,
leading to the creation of new core and periphery processes. The stability that comes
from these shifts in power and the processes that are used are best seen when looked at in
the longue durée, or the very long stretch of history as put forth by Fernand Braudel, one
of the major influences of world-systems analysis’ use of historic systems.27
With this understanding of core and periphery processes, as well as the
framework of world-systems analysis allowing for a bigger picture view of the
interactions that shape our societies and economy, all of the following analysis shows that
regions of our world are dependent on each other and the domination of even a single
section of the core processes in the coming years can change policy to tilt power one way
or another. The in-depth study and use of a Kondratieff Cycle when looking at how

26

Wallerstein, Immanuel. The Politics of the World-Economy, 1984.
Hepworth, Mark. “Build Back Better: In the Winter of the 5th Kondratieff Wave.” University of Bath IPR
Blog, June 11, 2020.
27
Braudel, Fernand, and Immanuel Wallerstein. “History and the Social Sciences: The Longue Durée.”
Review (Fernand Braudel Center) 32, no. 2 (2009): 171–203.
Braudel, Fernand. “Histoire et Sciences sociales: La longue durée.” Annales 13, no. 4 (1958): 725–53.
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hegemony changes in the world-system will show the significance of core processes,
especially artificial intelligence.

Kondratieff Cycles
Kondratieff cycles track the changes in the world-economy on a global scale
when viewed over a long period of time. The changes are heavily influenced by a key
technology which kicks off a period of expansion and prosperity in the world-economy
that is followed by a period of stagnation.28 The application of the study of long-term
processes to understand a bigger trend is in line with the framework of world-systems
analysis from the influence of the Annales school.29 In the early 1900s, a Russian
economist named Nikolai D. Kondratieff wrote about “the long waves” in economic
trends. His goal was to illustrate long-term consequences and impacts of technology and
geopolitical events on economic change at the global and national scales. Kondratieff
claimed that the existence of these long waves was a new observation, which was true at
the time. Since Kondratieff’s original work the idea has been picked up by academics
outside of economics as a mode for showing the shifts in social and political change,
which usually happen at the same rate as a long wave in an economy.30 Even though the
theory of the existence of long waves in the world-economy has been around for almost
one hundred years, the cause of these waves is still disputed. The world-systems analysis

28

Nefiodow, Leo, and Simone Nefiodow. The Sixth Kondratieff: The New Long Wave in the Global
Economy, 2014. 2-4.
29
Braudel, Fernand. “Histoire et Sciences sociales: La longue durée.” Annales 13, no. 4 (1958): 725–53.
30
Kondratieff, N. D. “The Long Waves in Economic Life.” The Review of Economics and Statistics 17, no. 6
(1935): 105–15.
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idea of core processes is key to understanding what drives the cycles and the effect that
they have on geopolitics and the process of social change.
Kondratieff cycles, also known as K-cycles, illustrate the cyclical nature of
economic expansion and stagnation that repeats across the history of the capitalist worldeconomy. The fifty-year cycles are made up of an A-phase of global economic growth
and a B-phase of stagnation.31 While a cycle is usually fifty years, it is important to note
that this is an assumption and not a rule when evaluating the course of history. The Aphase of a cycle is accompanied by the introduction of a set of new core processes that
spur economic growth and an advancement in science and technology. In the past, a few
states have been the location for these new core processes. Examples of this include the
railway system and the steam revolutions in Great Britain in the 1800s which allowed the
British Empire to dominate shipping across the world or the post-war success in the
United States with the automobile and petroleum industries.32
The B-phase is the stagnation part of a cycle where while there is not regression
in the world-economy, there is either not significant enough growth and innovation to
keep GDP rising quickly or there is an economic depression for a multi-year period.33 In
recent history, the Great Depression, and the stagflation crisis in the 1970s stand out as
the most notable examples. Wallerstein notes that the mechanisms that bring the worldeconomy out of a period of stagflation are most often a cost reduction of production, new
31

Flint, Colin, and Peter J. Taylor. Political Geography: World-Economy, Nation-State and Locality. 7th ed.,
2018. 22-26.
32
Lacher, Hannes, and Julian Germann. “Before Hegemony: Britain, Free Trade, and Nineteenth-Century
World Order Revisited.” International Studies Review 14, no. 1 (2012): 99–124.
Hugill, Peter J. “The American Challenge to British Hegemony, 1861-1947.” Geographical Review 99, no. 3
(2009): 403–25.
33
Wallerstein, Immanuel. The Capitalist World-Economy, 1979. 25-29.
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core processes being created, an internal class struggle, or the geographic expansion of
the world-economy.34 The world pulled out of the Great Depression largely due to the
interaction in the world-economy with the new car industry and a surge in the usage and
trade of petroleum. Stagflation ended in part with the cost reduction and increase in
manufacturing efficiency that came with the computerization of production processes
across the world.35
The number of Kondratieff cycles that have occurred is a matter of conflict in the
literature, with some experts asserting that up until now there have been four and we are
currently in the middle of the fifth Kondratieff,36 and others claiming that five cycles
have been completed, and a sixth has started within the last ten years.37 The real
difference between these two lines of thought seems to be the question of whether a new
core process has been introduced or not. Tables 1 and 2 show two different
conceptualizations of the timing of Kondratieff cycles. Table 1, which has been adapted
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from Flint and Taylor’s Political Geography, shows slightly longer economic waves and
a fifth Kondratieff cycle that has yet to finish in the twenty-first century.

Flint and Taylor (2018)
Kondratieff
Starting
Cycle #
Period
KI
1780-1790

K II

1848-1852

K III

1893-1896

K IV

1940-1945

KV

2000-2003

A-Phase
Innovation
Cotton
Steam Power

Social
Change
1st
Industrial
Revolution
Railways
MidSteel Industry Victorian
Boom
Steamships
Edwardian
Electricity/Gas Boom
Petrochemicals Post-war
Automobiles
Boom

B-Phase
Stagnation
The Hungry
‘40s

End Period

Late
Victorian
Depression
The Great
Depression
Stagnation in
“Currentrecent”
Depression
TBD

1893-1896

1848-1852

1940-1945
2000-2003

Computer
TBD
TBD
Technology
MBNRIC
Table 1: K-Cycle Chart Adapted from Flint, Colin, and Peter J. Taylor. Political
Geography: World-Economy, Nation-State and Locality. 7th ed., 2018.

Table 2, which has been adapted from Nefiodow and Nefiodow’s The Sixth
Kondratieff (2015), shows a fifth Kondratieff cycle that ended with the turn of the
century and the beginning of a sixth cycle. It is harder to determine what the core process
of the sixth cycle is due to the fact that previous cycles have only been understood with
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the benefit of hindsight. Both Flint and Taylor and Nefiodow and Nefiodow argue that
dramatic social change comes with the innovations and stagnations of each phase in the
cycles. This makes it easier to use a world-systems approach and take the historic lessons
and patterns in order to track the long-term changes and impact that was held by each
period.38

Nefiodow and
Nefiodow (2015)
Kondratieff Starting
Cycle #
Period
KI
1780

K II

18301850

K III

18701890

K IV

KV

19201935

A-Phase
Innovation
Steam Engine
Textile
Industry
Railroad
System
Steel Industry
Electricity
Chemical
Industry
Automobile
and
Petrochemicals
Information
Technology
TBD

Social Change
Urbanization
Social Class
Restructuring
Social Reforms
Socialism and
Communism
Education
Reforms
Global
Communication
Globalization
and full capitalist
world-economy
TBD

B-Phase
Stagnation
Mass
Unemployment
and Poverty
End of
Railway Boom
The Great
Depression

Oil crisis and
Stagflation

End
Period
18301850
18701890
19201935
19501980

1950Recent
20001980
Recessions
2005
K VI
2000TBD
TBD
TBD
2005
Table 2: K-Cycle Chart Adapted from Nefiodow, Leo, and Simone Nefiodow. The Sixth
Kondratieff: The New Long Wave in the Global Economy, 2014.
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Both Table 1 and Table 2 show sufficient evidence of A-phases and B-phases.
Supplemental research shows the impact that has been had by either the innovations that
kick off an A-phase or the economic disruption of the B-phase.39 The innovation of an Aphase as outlined in the two tables is the set of primary core processes of the cycle. These
processes drive new economic growth in the world-economy and the social change that
comes with reducing production cost and effort for the majority of the world-system’s
states and laborers.40 There is a general increase in technological innovation and
economic prosperity from the A-phase. The stagnation of the B-phase, while devastating
and debilitating to the current world-economy, does not lower the overall growth that has
occurred in the cycle.41 This is important to remember because each cycle’s A-phase core
processes/innovation needs to increase demand in the world-economy because of the
capitalist nature of the system.42 This usually means that the growth in the worldeconomy and the technological levels are exponential in nature and related to new
patterns of consumption along with new forms of periphery processes. In this way, new
patterns of core consumption remain balanced with new forms of exploitation. It is
difficult to forecast the precise nature of new growth and peripheralization. Hence, for the
purpose of this thesis, only one technology will be examined, AI.43
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B-phase stagnation does not have to have an awful depression or economic
recession. The disparity that is uncovered in whatever event occurs is often a catalyst for
the social change in the next cycle, including the introduction of social, educational, and
economic reforms that increase the standard of living in the world-economy.44 Investment
opportunities and a renewed vigor in trade45 and manufacturing are some of the effects
that come after the world-economy experiences a B-phase. These outcomes result from
the pressure on production processes and social networks because of the previous
introduction of core processes in the A-phase.46
The impact on an economy is important, but the correlation between the worldeconomy and hegemonic competition is also of relevance. New core processes increase
the power of some states. The competition to dominate key sectors of the world-economy
and institutional power over social and political changes is the basis for hegemony, and
the geopolitics of becoming the hegemonic power.

Hegemony
As previous defined, a hegemon is the most powerful state in the world-economy
in terms of economic, military, societal, or political power. A hegemon has the capacity
to impose their influence across the world-economy by implementing policy, establishing
institutions, and exerting control over key resources. The two unique applications of
world-systems analysis to the concept of a hegemon is first, that a single state being
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hegemon is a rare occurrence, with only three states having reached the degree of
influence necessary to claim hegemony: the Netherlands (1600s), Great Britain (1800s),
and the United States (1900s-Present).47 The second assumption about hegemons through
world-systems analysis is that the hegemon is acting solely for their own gain in the
world-economy.48
Hegemonic powers promote a liberal world order in the capitalist world-economy.
Hence, the politics typically associated with hegemonic theory are connected with social
orders and economic trends.49 A state that trades globally needs military might to protect
its shipping and resources abroad. Inter-state trade requires political relations with other
states that are mostly positive. In order to generate interest in the goods and commodities
that are produced, a degree of social influence must be held in order to promote sufficient
levels of profit when you sell products to other states. Therefore, the military, social, and
political power are all closely tied to the relative economic power of a state, with the
hegemon being the state with the most success at this process. Figure 2 shows the specific
requirements that are needed to become a hegemonic power and helps show the
challenges they face.
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Commercial edge
Agro-industrial edge

Financial edge

Time
Hegemony

Figure 2: Adapted from Wallerstein’s The Politics of the World-Economy50

Wallerstein’s usage of the term hegemon has several requirements and
restrictions, along with certain signposts or guidelines on what is defined as a hegemon.51

50
51

•

Achieve economic power by first attaining an agro-industrial edge, then
commercial and financial. With all three simultaneous edges over rivals,
hegemony is achieved.

•

Advocate for a liberal world order with institutions that promote a capitalist
world-economy.

•

Interfere in other states if it would benefit the hegemon’s economic edge.

•

Provide a high standard of living in comparison to the rest of the world.

•

Control the most powerful military following a long “world war” that involved
most great powers.

Wallerstein, Immanuel. The Politics of the World-Economy, 1984. 40.
Wallerstein, Immanuel. The Politics of the World-Economy, 1984.
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These assumptions allow for a hegemon that is based in economic power and the
domination of core and periphery processes but is supported by political, military, and
social means.52 Being able to dominate all aspects of economic power at once takes an
immense effort on the part of a state and the rarity of all conditions being met has assured
that the world-economy has experienced just three moments of hegemony. The majority
of history is a state of flux between a “unipolar hegemon and hegemonic rivalry. (34)”53
When a hegemon’s advantages in key industries and core processes are lost, inter-state
rivalry is heightened, and the world order organized by the hegemon begins to unravel.
The hegemon also begins to lose economic and social advantages that were the benefits
of being at the top of the world-economy. These processes of loss and competition are
usually tied to a B-phase of the Kondratieff cycle. The next step has been increased
competition over what states perceive as being the next set of core processes in order to
gain an economic advantage over their rivals for the next A-phase.54 This connection to
Kondratieff cycles, which are mostly economic, and the potential downfall of a hegemon
and the rise of hegemonic rivalry leads us to the idea of a paired Kondratieff cycle.

Paired Kondratieff Model
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The paired Kondratieff model connects economic change and inter-state rivalry:
“First, it links the rise and fall of hegemony to the basic material processes
of the world-economy as reflected in Kondratieff cycles. Second, it is a
necessary addition to the hegemony model since it brings the other world
powers into the model. Finally, it shows that political mechanisms are an
integral part of the overall restructuring of the world-economy that occurs
within these cycles. (54)”55

Pairing the shift in core processes and social change with an overlay of what is happening
across the world-system in terms of power dynamics helps political scientists when they
are forecasting change and impacts from a new economic cycle. The approximately fiftyyear period of a single Kondratieff cycle occurs twice in the three hegemonic periods of
the capitalist world-economy.56 Figure 3 is an updated version adapted by the author from
previous instruction on paired Kondratieff models based on Flint and Taylor’s 2018
model57 and Flint and Xiaotong’s 2021 model.58
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Figure 3: Paired Kondratieff Cycle, Connor Murphy, 2022

The main differences between the previously mentioned models and the model
depicted in Figure 3 in an attempt to incorporate recent events and to show the possibility
of a different restructuring timeline than previously thought. This timeline includes an
accelerated B-phase in the fifth cycle in response to a surge in global economic
competition and pandemic era inventions. Another difference is the firm stance that
artificial intelligence will begin to be one of the main core processes of the coming cycle
where more social change and economic growth will be seen in the near future.
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The new technology of artificial intelligence is one that touches every part of the
world-economy because of its influence on so many industries and social practices across
the world. The world-economy will be impacted heavily by the increase in many spheres
of influence because of AI technology and a closer assessment of how artificial
intelligence will change the world-system will benefit this analysis.

Artificial Intelligence
The complex technology that is covered by the name “artificial intelligence”
refers to an emerging technology in computing that has a number of uses and
implications for almost every industry. Artificial intelligence, or AI, “is the ability of a
machine to display human-like capabilities such as reasoning, learning, planning and
creativity. AI enables technical systems to perceive, solve problems and act to achieve a
specific goal.”59 This reasoning and problem-solving capacity is inside of the
programming of a computer that can process information at a rate higher than everyday
use and industrial computers.
There are three different ways to describe an AI in computer science: symbolic
AI, machine learning AI, and artificial superintelligence.60 Symbolic AI was the first
wave of attempting to put human logic into a computer. Programmers can use Boolean
logic to say, “if X happens then Y” or “if subject is ___ do X, if subject is ___ do Y, else
do Z.” This form of coding allows a computer to simulate human intelligence and actual
59
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interaction, but because someone has to code everything and the computer still depends
on input from an operator, this is only the first step in becoming AI. Machine learning
refers to the ability of a more traditional AI system to gather information and process it
on its own. These are mostly seen in what is called an Artificial Neural Network (ANN)
and are used in mimicking a human brain. These networks are complex places for a
computer to filter through huge amounts of data in order to learn and improve its
function. Each ANN is usually only for one purpose at a time, such as facial or speech
recognition.61 ANNs are able to improve their reliability by teaching themselves based on
the data that they collect through use.62 A good example of this is the photo search option
that most search engines can use. The final iteration of AI, artificial superintelligence
(ASI) is still a long way off from reality as it is the pinnacle of what this technology
could become. ASI implies a form of AI that is indistinguishable from human intelligence
and is completely self-sufficient in its functions. While this is the goal, it is also what
most people are afraid of.
Some experts estimate that the addition and implementation of AI systems to
computing will increase the volume of data produced in the world, which includes
videos, documents, websites, music, etc., at a pace consistent with Moore’s Law.
Moore’s Law is a widely accepted factor in computer science that posits “that we can
expect the speed and capability of our computers to increase every couple of years, and
we will pay less for them. Another tenet of Moore’s Law asserts that this growth is
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exponential”63. Increased speed, higher capacity, cheaper technology, and exponential
growth are all key components that those who are developing AI systems claim are
possible and achievable in the near future.64
Despite most people’s idea of an AI system being something out of a science
fiction movie like I, Robot, Free Guy or Ex Machina, there are several ways that we
interface with these systems in our day to day lives. Some of the most common current
uses of AI technology include:
•

Office Automation

•

Weather and Astronomical Projection Models

•

Internet Search Engines

•

Video Games

•

Personal Assistant and Chat Bot Units

Each of these common tasks are usually a daily interaction with an AI for most of
humanity, even if we do not recognize it as such. Google processes over 3.5 billion
different searches everyday with the help of its search prediction and suggestion AI.65
Around 22,330 different machines, satellites, and systems monitor the world’s weather
data and process that into usable information according to the World Meteorological
Organization.66 Each of these daily processes take enormous amounts of effort to sift
through and turn models and data into information that is usable to the layperson and can
63
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only be done with a higher level of computing that is accessible through artificial
intelligence.
The following sections will explore the general impact and implications of having
artificial intelligence on the economic, social, and political systems of the world,
followed by a brief summary of how widespread (how many companies use AI and what
industries specifically benefit from it) and important this is to the world-economy.

Economic
The economic impacts of artificial intelligence depend on how well the
technology is applied. The main benefits will be in productivity and efficiency in
interacting with customers and manufacturers, cost savings, and general operations.
During the COVID-19 pandemic, companies that have adopted AI into their workplace’s
operations have found that using AI to help plan, model and support investments has led
to an overall 50% increase in significant investment and positive impact across the board
of their operations.67 This level of efficiency is only going to increase as more and more
companies adopt AI backed systems and more diverse companies apply machine learning
to their operations.68
Several different organizations and labor departments predict an uptick in market
growth in the next 5 years that hasn’t been seen since the 1990s and it is often credited to
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the impact of data-driven AI on businesses.69 Because AI makes data storage and
processing cheaper, the amount of startups and preexisting large corporations that
implement AI in service economies is increasing because most of the data processing
services of an AI are used in white-collar jobs. A downside to this increase in whitecollar, technology-based jobs is the acceleration in some economies of the loss of jobs for
blue-collar manufacturing workers. This is because the implementation of artificial
intelligence will change the way a manufacturing company automates its factories and
harvesting methods, as well as the requirement of a higher education or specialized
training to use AI systems in an industrial environment. 70
Artificial intelligence is having a huge impact on the healthcare industry and
growing new branches for economic success with medicine. This is done by improving
patient services (again, a service industry that benefits the white-collar workers),
improving patient outcomes by assisting physicians, and controlling costs by managing
the performance of medical facilities.71 The use of AI in patient services allows for a
level of personalization that the fast-paced environment of medicine sometimes cannot
give to each individual. This personalization takes the shape of the application of
personal information and private medical information being put through AI analytics to
speed up the intake and billing processes. While this increase in speed and productivity
for a notoriously slow process is a net positive, some in the medical ethics field question
69
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if services provided by AI are private enough and reliable enough to make the cut.72 This
is a valid question about the effectiveness of AI, but in the meantime, doctors do use
machine learning to save lives and identify trends in pressing health crises every day,
such as childhood obesity, the fight against cancer73, and the prevention of accidents for
the elderly.74

Social
The social impacts of artificial intelligence are as varied as the impact that
electricity had in the twentieth century. AI powers the way that we interface with the
internet with Google, how we get from place to place and order food with Uber, how we
clean with Roomba, even something as simple as unlocking our phones with facial
recognition.75 While these are plenty of poignant ways that AI has changed our lifestyle,
they do need to be expounded upon in order to see the magnitude that they can grow.76
Societal impacts aren’t just for show and don’t just mean to have the latest fad. To impact
a society, a technology has to change the way that everyday tasks are done consistently
and cost-effectively.
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Digital assistants are increasingly common as an aging population world-wide
seeks to connect with friends and family. AI personalities like Siri, Alexa, and Cortana
each are able to tailor their performance to their user by utilizing data-based machine
learning that grows with every use. This is creating a more globalized society in the
world-system with the inclusion of more generations in the change of the whole world.
The transportation industry is one of the frontrunners in the application of AI technology
to their services.77 Uber uses AI to make their driver’s routes more efficient and to
increase the connectivity of their service with customers, which has resulted in a number
of industry firsts and successes since 2018.78 Self-driving cars are another part of the
transportation industry that help get us to the places that we want to go and AI is
improving the single most important aspect of this: safety. Using artificial intelligence
backed systems and processing, companies like Tesla are able to train their vehicles to
drive safer in every situation without human interfaces.79 The staggering amount of
sensory and logic inputs that are required to drive a car can only be handled by humans
and the state-of-the-art ANN systems that Tesla uses in almost one million vehicles.80
This has improved the way that the actors within the world-system can transport goods
and travel by making the roads a safer place and increasing efficiency in an aging
infrastructure.
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Political
The political impacts of artificial intelligence include both positive and negative
events. Any technology that lowers costs for citizens is one that a state will try and gain
traction in, which will create jobs and economic opportunities inside of their section of
the world-economy. There is an increasing number of potential threats that can be met
with AI technology, such as cyber-attacks, espionage, and advanced weapons’ targeting
systems.81 Artificial intelligence systems can increase security by reducing the response
time needed by electronics in firewalls, missiles, and any other necessary systems that are
targeted by a state’s enemies. Some of the most commonplace military maneuvers in this
century have been by autonomous weapon systems and remotely piloted drones and AI
systems can improve targeting and reduce civilian death tolls as well as protect assets
from attack.82 Lockheed Martin is working towards applying military autonomous
systems to help fight fires and coordinate first responders, as well as explore the gray
zones of space and the oceans.83
The controversy in politics about artificial intelligence is rooted in a growing
concern by private citizens for their privacy and protection from data mining, government
surveillance, and disruption by hackers.84 Because the nature of technology and the
difficulty in tying it down to one sector or one umbrella of authority, it is not likely that
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there will be any direct legislation from anyone that addresses all of the concerns. The
ethical quandary of whether or not it is appropriate to collect the amount of data that is
taken for AI learning is a political problem and one that policymakers struggle to come to
terms with.85 Political accountability for the use of data will be key to regulation and the
creation of legal requirements in courts in every state that AI will impact in the near
future.86

How Widespread is Artificial Intelligence?
The spread of a technology is a good measure for how impactful it will be in all
sectors of the world-system. How widespread a technology depends on the number of
businesses that use it, how much growth there is over a specified time, and the
willingness of a populace to accept the technology, but the worldview of the reader will
determine the implication of the chosen companies for this summary. Because of the
many angles that need to be taken in order to see the whole picture that is the adoption of
artificial intelligence, a few graphs and summaries will be cited. McKinsey, Deloitte, the
MIT Sloan Management Review, and Techjury.net are the main sources of data for this
review.
The software that is needed to make AI work efficiently is projected to have $59.8
billion invested by 2025 in comparison to only $1.4 billion in 2016, along with an overall
global growth of GDP by 2030 to be $15.7 trillion as a direct result of AI’s increased
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efficiency to industry (infographic).87 Across 19 industries in the United States, the
number of jobs that require some form of understanding of how to interface, maintain or
create an AI system out of all jobs posted from 2013 to 2020 are more in 2020 than 2013,
by as much as 2%88 In a survey of 2,875 executive officers of leading companies in 11
countries by Deloitte, 54% reported a huge payout to their company as a result of
deploying AI technology in late 2020/early 2021.89 The AI Journal, a technology blog
that actively researches and interviews industry leaders, published a study AI in a PostCOVID-19 World that suggests over 50% of its survey respondents use AI in their
companies daily and at least 70% of respondents expect to see a positive result from an
increased application of AI in the workforce.90
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Figure 4: Investments in Artificial Intelligence 91
The speed at which all of these companies have grown over the last two years is an
example of how widespread artificial intelligence will become.

Application

91

“Global Survey: The State of AI in 2020 | McKinsey.” Accessed April 5, 2022.
https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/global-survey-the-stateof-ai-in-2020.

37

The relevance of artificial intelligence in the social, political and economic
spheres of the world-system is made clear by the different ways that AI will influence the
world-economy.92 Many industrial sectors will grow, along with service sectors that are
aligned with the hegemon’s policy towards AI and the social growth that comes with an
increased adoption of the core process.93 Each of these categories highlight the impact
that Wallerstein says a core process will have when controlled by a hegemon in The
Politics of the World-Economy.
“The strong state has been the principal mechanism by which the
bourgeois controlling these core-like production activities have been able
(a) to limit and moderate the economic demands of their national
workforces, (b) to shape the world market so as to compete effectively
with bourgeoisies located in other states, and (c) to incorporate new zones
into the world-economy, thus constantly re-creating new centers of
peripheral production activities. (20)”94

The efficiency that comes with artificially intelligent systems lets every process of
the world-economy “compete effectively” with other states within the world-system. The
ready application creates new industries and sections of existing industries. The reality of
being a core-process is one that brings a technology into the limelight to be adapted and
improved upon by every researcher and innovator. Security implications for artificial
intelligence in data protection, weapons systems, and cyber-attacks, as well as the stress
put on lawmakers to protect privacy in certain parts of the world has led to AI being
researched by an increased number of institutions.
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The background of artificial intelligence and the impacts that are already being
seen on society and the world-economy is essential when gaining perspective on the
current Kondratieff cycle and the coming shifts in power across the world. By looking at
how different actors in the world-system, namely the United States and China, interact
with the growing AI industry, the reader will be able to see how well these states will
influence future change.

U.S.-China Competition Methodology
World-systems analysis views the world as a single society where social change
takes place based on the application of a single world market system that takes advantage
of capitalist production of commodities and technology for the advancement of state
power. This study posits that AI is one of these technologies that will be instrumental in
determining future trends in the US and China competition. Comparing the two states
provides insight into whether the US still holds the resources necessary to control key
core processes, if China will take over that role, or if the balance of control will be
somewhat equal.
Key areas of analysis are the percentage of each state’s GDP that is devoted to the
development of AI, GDP growth as a result of AI production (which is applicable if a
state has begun public production of some kind of AI system), the number of research
papers from top universities, such as Stanford, MIT, and Harvard, as well as notable
political science journals and organizations, that are written and the number of papers that
are being cited. An important distinction is that citation of research shows advancement
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of knowledge and leadership in the AI sector. Public-source information is used for all of
this information.

Data Collections
This data has been accumulated from several sources and shows a breadth of
information on understanding how much influence over artificial intelligence the United
States and China have. The number of academic papers, other publications, and how
often those are cited at major conferences or in other places show a level of interest from
the academic community of each state. This interest filters up to government levels and
translates into research funding, which is listed in both American dollars and the
percentage of the gross domestic product (GDP) of each state. By comparing each of
these, we can see a traditional method of competition between the US and China in the
form of a spending war. The top two economies of the world devote a certain amount of
energy and funds to the development of knowledge and technology to improve artificial
intelligence systems, just like they do militaries or health care systems.
Once AI is sufficiently ingrained in the economy of a state, organizations like the
AI Index Steering Committee from Stanford University or the McKinsey Global Institute
are able to compile data and project the expected growth in each states’ GDP per sector.
Included below are the expected increases overall, in the service industry (tech support,
tourism, management, etc.), and in manufacturing (factories, monitoring systems, etc.).
These statistics show the potential growth of each economy over the next 10 years and
the increase is significant, as can be seen below. The final section of statistics is a look at
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private investment and adoption by companies in each state. The percentage of AI
adoption is dependent on the respondents to a survey by Stanford’s AI Index Steering
Committee.

US

China

Difference

# Of Academic Papers After 201295

11,280

5,440

5,840

# Of AI Publications (1997-2017)96

369,588

327,034

42,554

# Of Papers Cited (2000-2020)97

8.2%

8.4%

0.2%

Table 3: AI Research in US and China

Looking at the number of academic and other publications that have been written
by top research universities in the United States and China allow for a serious evaluation
of whether or not each state has an interest in furthering their knowledge of artificial
intelligence and how to use it. The first statistic, the number of academic papers after
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2012 shows only the most up to date papers. These cover the same period of time as the
COVID-19 pandemic, several changes in world leadership such as Barack Obama’s
second term, Donald Trump’s administration, the change in Chinese policy to bring Xi
Jinping to longer-term power, a surge in internet literacy and social media use across the
globe, and several other world altering events and innovations. The second statistic, the
number of publications that feature or mention artificial intelligence, is the statistic that
really shows a commitment to research and the spread of knowledge centered on AI
technology. The more publications that come out of credible institutions, it can be
assumed that there is funding for the research being granted by the government and other
important entities inside of a state, indicating that artificial intelligence is on its way to
becoming, or has already become, a core process in the eyes of policy makers and
leaders. The final statistic shows the percent of papers that are consistently cited by other
authors and researchers in the field of artificial intelligence. It is important for a paper to
be written, but if it is not being referenced and used, there is less value placed on the
information inside of the article due to the lack of usage in a wider scope than the original
piece.
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US

China

Difference

$US Spent on R&D98

$476.4M $346.2M $130.2M

% Of GDP to Research99

2.7%

2%

0.7%

% Of GDP from AI (General)100

14.5%

26.1%

11.6%

$ Increase in GDP from AI (US$)101

$3.7T

$7T

$3.3 T

% Of GDP from Service Industries102

77.31%

54.53%

22.78%

% Of GDP from Manufacturing103

10.93%

26.18%

15.25%

US

China

Difference

4,772

841

3,931

Table 4: Economic Impact of AI in US and China
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Private Investment (mil. of US$), (2015-

76,000

41,540

34,460

~51%

~45%

~6%

2020)105
% Of AI Adoption (98)106
Table 5: Spread of AI in US and China

Evaluation of Chinese AI Policy
The current Chinese AI policy is a continuation of the original strategy that was
published in 2017 by the CCP. The general policy that has been adopted focuses on the
development of a framework for AI law, progressive research, and quick adoption by
Chinese companies and industries in order to create an efficient, modern economy.107
There is a synergy between the use of AI in China by economic groups and by the
government.108
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One way in which AI is being developed through adoption by the Chinese
government is through methods of social control. The social credit system in China is an
AI driven algorithm that tracks crimes, misdemeanors, and other flaws in the society at
large in an attempt to monitor citizens throughout the day.109 This is done by developing
a face recognition software that an AI database can run with every citizen in China as an
entity, then evaluating whether or not that person is exhibiting good behavior according
to the Chinese Communist Party guidelines and expectations for the country.110 There are
economic sanctions that can be placed on individuals who have violated some part of the
social credit system, like spending limits, travel restrictions, and pressure to repay
loans.111 The government side of the punishments include changes in how you can go to
school, where you can live, and sometimes public shaming.112 All of these are fueled and
backed by a vast AI system that monitors everything, a literal panopticon.113
While the social credit system is the most extreme use of AI in China, there are
other uses. Chinese tech companies use artificial intelligence to speed up data processing
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and transmission rates.114 Cyber security branches in the military and among civilians
protect data and infrastructure from sabotage and attack using the computing power and
machine learning that comes with using AI in security.115 Factories apply AI to their
machines so that production is more efficient, and more money is able to be made.
Chinese traditional medicine combined with machine learning allows for virtual
treatments and quicker diagnosis from doctors.116 All of these uses of AI allow for greater
political stability as they provide a higher standard of living for the general population in
China at the same time economic opportunities arise from the increased productivity and
reach afforded to companies and investors.117

Evaluation of American AI Policy
The current American AI policy 118 focuses on the private sector being the leading
force behind development of artificial intelligence, with government regulation. The
Trump administration had a more hands off approach to funding and government
application while the current Biden administration is looking to drive the economy
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forward by provided funding and support to AI research in all science disciplines.119
While legislation on the matter is a long ways off, Congress does have AI on its radar and
will likely follow the example of the European Union in regard to the regulation of data
mining, the AI usage for collection of private citizens, and the level of security required
for companies that use machine learning to provide a higher level of customer
personalization.120 Companies like Google, Amazon, and Apple are all leaders in the
public use of AI systems, from Siri to the Google search bar. These companies provide a
lot of hands-on research opportunities for America’s top universities in the field of
computing. Hence, the United States’ edge on industry, at least the service industry,
serves to further the breadth of applications for artificial intelligence.
One national initiative for AI is the application to environmental sustainability,
which will be a main concern for future foreign policy due to the climate crisis. AI allows
for American companies and organizations to track future trends in weather and more
effectively plan out agricultural projects in a more sustainable manner. This along with an
emphasis on securing the cyber space against attack using artificial intelligence
algorithms is a key focus of the US government.121 While these more serious applications
and plans for AI exist, reality says that spread of AI in the US is much higher than it
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appears because of the efficiency and capacity of an AI system for processing data.122
Nearly every American is online every day for several hours and the need for constantly
improving software and internet infrastructure ensures that the research and development
part of AI never stops in the US and is constantly getting funding and application
ideas.123 And just like in China, the use of AI is bringing the quality of life up for the
majority of Americans by improving healthcare124, changing how money flow impacts
investments and keeping the economy afloat125, and providing for basic needs of day to
day life.126

Comparison of Policy and Progress in AI
The Chinese uses of artificial intelligence are more centralized with a combined
purpose between how the government and private sector uses of AI. This is in contrast to
the focus on private industry and personalized application of AI in the United States with
research and security being taken care of at a national level. The unity in China towards
one goal could speed up the process of capturing the AI core process, but the diversity
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and demand in the US will apply AI to more industries and future technological
advancements.
A graphic from an analysis from the East-West Center in 2019 (Figure 5) shows
the basic comparison of US-Chinese policy goals revolving around AI, Big Data, and
Cloud Computing.

Figure 5: US-China AI, Big Data, and Cloud Computing Policy Goals127

As Figure 5 expresses, the comparable but different goals and needs of both China
and the US in the AI industry are being met at an equal pace. Hence, it will take a few
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more years to determine which state is going to be the leader in artificial intelligence.
However, each state is in the position of providing an example to other countries in the
world-system for how to go about developing AI and what kind of application is
appropriate depending on the political atmosphere domestically. The question of national
security and whether a state is protected from AI-backed cyber-attacks is one that needs
to be addressed, as well as the question of how far is too far for a government to collect
and use data from machine learning. There is no question about the efficiency increases
that will be seen in manufacturing productivity or the creation of new sectors in the
world-economy as each state pushes to educate their workforce and research new ways to
come out on top.

Conclusion
The results of the analysis and research into the impact that artificial intelligence
will have on a possible shift in global power for the United States and China are:
•

Artificial Intelligence is a core process as defined by the standards of WorldSystems Analysis because of the impact that has been had on global society and
the world-economy.

•

The United States and China are each in unique positions to take advantage of the
AI industry to meet individual needs and influence the rest of the world-economy
through example in the rapid research of AI application.

•

Because AI is a core process and the United States and China are key actors in the
world-system, using a Paired Kondratieff Cycle Model highlights the importance

50

of understanding the direction that the AI industry is heading for policy makers
and world leaders when asking questions about the possible changing roles of
hegemony.
With these findings, we can draw the conclusion that artificial intelligence has
already and will continue to play a role in the world-economy because of the interest
shown by the two biggest actors on the world stage: the United States and China. There
are security and economic concerns about the consequences that will come with
innovation and any increase in the spread of new technologies. AI is one such technology
and thus is becoming a core process for the world-economy because of the exponential
growth seen in the industry for daily, industrial, and security use.
This study is not perfect. There are limitations in terms of data collection and real
statistical analysis. The information used to come to these conclusions were collected by
outside sources and preexisting assumptions in the world-system analysis process, as well
as this being a single case of a new technology becoming a core process. Artificial
intelligence is not the only new innovation with the potential to change the worldeconomy and many policy decisions have not been made for it. The approach taken by
the author is also very techno-optimistic towards changes in labor markets, economies,
and societies. By taking this stance, this paper opens the floor to future discussions that
use world-systems analysis as a framework for answering questions in political science.
The future will show the true changes that will be made in the world and further study is
needed every year in order to present the best analysis of how a technology brings about
change in cultures, societies, and norms in the world-system.
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Future study could include an analysis of the European Union and Russia in
addition to an update on data that was drawn upon here to better understand the impact
that artificial intelligence can have on the world-economy system. While assessing
potential future change is difficult, repetitive research can highlight patterns at different
levels of analysis, from the world-system to the individual level. A study on the changes
brought about by artificial intelligence as it becomes a core process and more widespread
in the world for every level of analysis would help determine the level of effort that needs
to be taken and considerations that would need to be taken by policy makers in every
state.

